Internal Medicine

The Japanese Society of Internal Medicine

[ CASE REPORT ]

doi: 10.2169/internalmedicine.1736-18

Intern Med 58: 731-735, 2019
http://internmed.jp

Systemic Lupus Erythematosus
Associated with Ovarian Cancer

Mayu Yagita', Saori Hata’, Hiromi Miyata®, Hiroko Kakita®, Tatsuo Tsukamoto’,

Eri Muso® and Masaaki Fujita'

Abstract:

Systemic lupus erythematosus (SLE) may be associated with various types of malignancy. However, SLE
occurring with ovarian cancer seems rare, and reliable therapeutic approaches for such cases have yet to be
identified. We herein report a case of SLE with ovarian cancer that was successfully treated with corticoster-
oid, plasmapheresis and chemotherapy. This case may provide new insights into treatment approaches for

SLE with ovarian cancer.
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Introduction

Systemic lupus erythematosus (SLE) is a systemic chronic
inflammatory disease. Corticosteroids and immunosuppres-
sants are the key drugs used to treat SLE (1). Patients with
SLE have a slightly higher overall risk of malignancy than
those without SLE (2-8). Indeed, a recent study showed in-
creased risks of non-Hodgkin’s lymphoma, lung, liver, vagi-
nal and thyroid malignancies but decreased risks of ovarian,
breast and prostate cancer. Ovarian cancer with SLE appears
to be extremely rare (0.1% of SLE patients) (2). The de-
creased rates of these hormone-sensitive cancers are specu-
lated to be related to the presence of lupus autoantibodies
and the down-regulation of certain pathways in SLE (7, 8).

We herein report a case of SLE with ovarian cancer that
was successfully treated with corticosteroid, plasmapheresis
and chemotherapy.

Case Report

A 49-year-old woman was diagnosed with ovarian cancer
at another hospital (Fig. 1). She was referred to the gynecol-
ogy department at our hospital, and chemotherapy had been

planned. However, a physical examination showed arthritis,
oral ulcer and pitting edema of the distal extremities.
Laboratory testing showed the following: white blood cell
count, 8,200/uL; hemoglobin, 7.1 g/dL; platelets, 8.6x10"/
pL; albumin, 3.0 g/dL (normal >4.1 g/dL); urea nitrogen,
52.7 mg/dL; creatinine, 3.7 mg/dL; urine protein, 3,655 mg/
g Cre; anti-nuclear antibody, 1:80 (normal <1:40); anti-
dsDNA antibody, 17 IU/mL (normal <12 IU/mL); platelet-
associated IgG, 117 ng/10 cells (normal <46 ng/10" cells);
Clq, 17.3 pg/mL (normal <3 pg/dL); C3, 67 mg/dL (normal
65-135 mg/dL); C4, 11 mg/dL (normal 13-35 mg/dL);
CH50, 28 U/mL (normal 30-50 U/mL) and a positive result
for the direct Coombs test. Chest X-ray showed no abnor-
mal findings in the lungs. Abdominal computed tomography
showed no abnormalities in the liver, gallbladder, liver, or
pancreas. A kidney biopsy revealed diffuse mesangial prolif-
eration with segmental necrotizing crescent formation and
vasculitis. Positive mesangial staining for IgG, IgA, IgM, C3
and Clq indicated class III lupus nephritis associated with
vasculitis (Fig. 2). The patient met both the Systemic Lupus
International Collaborating Clinics classification criteria and
the revised criteria of the American College of Rheumatol-
ogy (3-5). She was therefore diagnosed with SLE associated
with ovarian cancer. The systemic lupus erythematosus dis-
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Figure 1.

Images of the ovarian tumor. (a-c) T2-weighted MRI reveals the ovarian tumor (72x77x64

mm). (d) PET-CT reveals the increased FDG uptake in the tumor. PET: positron emission tomogra-

phy, FDG: fluorodeoxy glucose

ease activity index (SLEDAI) score was 29 the day before
starting treatment (day 0).

Oral prednisolone (1 mg/kg; 45 mg) was started (Fig. 3).
In addition, she received intravenous methylprednisolone (1
g/day) for 3 days, and plasma exchange was performed as
she developed rapidly progressive glomerulonephritis. We
followed the general protocol used for SLE with rapidly
progressive glomerulonephritis in Japan. Albumin was used
as the replacement solution for the first plasma exchange,
and fresh-frozen plasma was used for the second, third and
fourth times. The estimated plasma volume (in liters) was
calculated as follows: body weight (kg)x(1-hematocrit)/12.

Her oral ulcer and arthritis rapidly resolved. Prednisolone
was therefore tapered, and dose-dense paclitaxel and car-
boplatin chemotherapy (dose-dense TC) was initiated (car-
boplatin: Day 1 and paclitaxel: Day 1, 8, 15). The chemo-
therapy was repeated every three weeks for three cycles. The
levels of serum creatinine and immune complexes and urine
protein gradually decreased (day 80: Cre, 0.84 mg/dL; Clq,
3.6 pg/mL; urine protein, 1,152 mg/g Cre). The SLEDAI
score improved (day 30, 14; day 60, 12; day 210, 8). The
ovarian tumor also decreased in size after three cycles of
chemotherapy.

On day 90, she underwent total hysterectomy and bilat-
eral salpingo-oophorectomy with pelvic and paraaortic
lymph node dissection. The tumor size was 9x6x5 cm (148
g). The tumor cells showed nuclear pleomorphism and tubu-
lar proliferation. Immunohistochemically, the tumor cells
were positive for p53 (diffuse) and cytokeratin 7 and nega-
tive for cyclin-dependent kinase 2 and estrogen receptor
(Fig. 4). The results of a pathological examination were thus
compatible with ovarian high-grade serous adenocarcinoma
with regional lymph node metastasis (FIGO Stage IVb).

After surgery, she received adjuvant chemotherapy with

docetaxel and carboplatin (DC). The chemotherapy was re-
peated every three weeks for six cycles. The concentrations
of serum creatinine and immune complexes remained low
(day 210: Cre, 0.87 mg/dL; Clq, 2.2 pg/mL), and urine pro-
tein decreased even further (day 210: urine protein, 437 mg/
g Cre).

Systematic review

We conducted a systematic review of the Medline data-
base through the PubMed website of articles published from
1966 to 2016 using the search terms “lupus” and “ovarian”.
Non-English and duplicate articles were excluded. We iden-
tified a total of two articles describing SLE with ovarian
cancer reported as English full-text articles.

Discussion

Ovarian cancer with SLE is extremely rare. A meta-
analysis revealed 53 cases of ovarian cancer among 54,573
patients with SLE (2). Furthermore, the risk of ovarian can-
cer is estimated to be relatively low (pooled relative risk,
0.76; 95% confidence interval, 0.56-1.01). The reason for
the low rates of ovarian cancer among SLE patients is un-
clear. However, SLE patients have a decreased risk of sev-
eral hormone-sensitive cancers (including ovarian, breast and
endometrial cancer), suggesting the possible influence of an
altered metabolism of estrogen and/or other hormones. Al-
ternatively, some lupus autoantibodies may be related to the
low rates of ovarian cancers observed among SLE patients.

Most self-reactive antibodies are critical for the patho-
genesis of SLE. However, Hansen et al. showed the thera-
peutic potential of cell-penetrating lupus autoantibodies for
breast cancer susceptibility gene II (BRCA2)-deficient hu-
man cancers pancreatic and colon

(ovarian, can-
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Figure 2. Renal histopathological findings. Microscopic findings: (a) Mesangial proliferation with
necrosis (Periodic acid-schiff stain). (b) Tuft necrosis (arrowhead) with fibro-cellular crescent and

arteriolitis (arrows) with inflammatory cell infiltration at the vascular pole. It is surrounded by active

interstitial inflammation (Hematoxylin and Eosin staining). Positive immunofluorescence staining for
IgG (c¢), Clq (d), C3c (e). Apparent mesangial electron-dense deposits (white arrows) as shown on

electron microscopy (f: x8,000).

cers) (12, 13). They suggest that lupus autoantibodies may
be related to the low rates of BRCA2-associated malignan-
cies, such as breast and ovarian cancers, among SLE pa-
tients (12). Therefore, a lack of these antibodies may have
been related to the onset of ovarian cancer in our case.
BRCA2 mutations were not investigated in the present case,
although their existence would have been interesting to
know. Of note, the patient had complained of metrorrhagia
and been diagnosed with uterine myoma (6x7x7 cm) at an-
other hospital 1 year before admission to our hospital. Ret-

rospectively, that pathology is thought to have probably been
ovarian cancer, as no uterine myoma was detected in tissue
specimens after surgery. Although ovarian serous adenocar-
cinoma is an aggressive cancer, no marked changes in tumor
size were seen for one year in our case. Therefore, lupus
autoantibodies may have inhibited tumor progression before
the onset of ovarian cancer.

To analyze the published evidence, we conducted a sys-
tematic review that identified two cases of SLE with ovarian
cancer. In one case, a 34-year-old woman was diagnosed
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with SLE (malar rash, arthritis, serositis, positive antinuclear
antibody, positive lupus erythematosus test) and ovarian dys-
germinoma (14-16). No involvement of the hematologic, re-
nal or central nervous systems was identified. The onset of
SLE is thought to have been about one year prior to the di-
agnosis of ovarian cancer. Removal of the coexisting malig-
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Figure 3. Clinical course of the patient. Oral prednisolone (1 mg/kg; 45 mg) was started, followed
by intravenous methylprednisolone (1 g/day) for 3 days and plasma exchange. Chemotherapy with
carboplatin and paclitaxel was also initiated, and prednisolone was tapered. The level of serum cre-
atinine and immune complexes gradually decreased. She underwent abdominal total hysterectomy on
day 90 and then received adjuvant chemotherapy with docetaxel and carboplatin. The serum levels of
creatinine and immune complexes remained low.

Figure 4. Histopathological findings for the ovarian tumor. (a) Nuclear pleomorphism. (b) Positive

immunohistochemical staining for p53.

have been one month prior to the diagnosis of ovarian can-
cer. Hydroxychloroquine and aspirin resulted in prompt
clinical improvement. One month later, hysterectomy and
omentectomy were performed, followed by treatment with
carboplatin and paclitaxel. No information was provided on
the clinical course after the surgery. The estimated SLEDAI

nancy rapidly improved her arthritis and rash. Although the
patient received melphalan six weeks after the surgery, she
did not receive immunosuppressants or corticosteroid either
before or after the surgery. She achieved lasting remission
from SLE after 21 years. In the other case, a 54-year-old
woman was diagnosed with SLE (lymphopenia, digital ne-
crosis, positive antinuclear antibody, positive anti-dsDNA
antibody, positive anticardiolipin antibody) and ovarian ade-
nocarcinoma (17). No involvement of the renal or central
nervous systems was seen. The onset of SLE is thought to

score based on the articles was 10-11 for these 2 cases,
which differed drastically from our case (SLEDAI score,
29). Neither of these previously reported patients received
intensive immunosuppressants or corticosteroids either be-
fore or after the surgery, possibly due to their mild to mod-
erate SLE activity.

Removal of the coexisting malignancy may play an im-
portant role in controlling SLE activity. However, our pa-
tient showed severe SLE activity including rapidly progres-
sive glomerulonephritis, and a surgical approach was consid-
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ered a high risk. Corticosteroid therapy and plasma ex-
change were therefore started before chemotherapy and sur-
gery. The oral ulcer and arthritis rapidly disappeared, and
her renal function improved somewhat with corticosteroid
therapy and plasma exchange, allowing for the initiation of
chemotherapy. While the roles of corticosteroids and/or
plasma exchange in SLE associated with ovarian cancer are
yet to be confirmed, corticosteroids and/or plasma exchange
prior to chemotherapy may be one option for improving the
performance status in a patient.

Furthermore, the renal function in our patient further im-
proved after surgery and chemotherapy with carboplatin and
paclitaxel without immunosuppressive agents, suggesting
that SLE might have been improved following the cancer
treatment itself. Paclitaxel and docetaxel are known to be
able to block the microtubule function and to inhibit the
process of cell division, cell migration and cell adhesion. In-
deed, paclitaxel has been shown to arrest mitosis and cell
proliferation in synoviocytes (18). In addition, paclitaxel re-
duces the anti-dsDNA antibody titer in murine lupus (19).
Carboplatin inhibits DNA synthesis in target cells, thus in-
hibiting tumor cell growth. Peripheral blood mononuclear
cells from SLE patients have been shown to be sensitive to
melphalan- or cisplatin-induced apoptosis (20, 21). The
combination of corticosteroid, plasmapheresis and chemo-
therapy with carboplatin and paclitaxel may therefore be a
valid treatment option for cases of SLE associated with
ovarian cancer, although paclitaxel itself may cause autoim-
mune conditions, such as scleroderma-like skin changes, cu-
taneous lupus erythematosus and SLE (22, 23).

All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the insti-
tutional committee (Kitano Hospital Medical Research Institute
Ethics Committee; approval number: S17-04-009) and with the
1964 Declaration of Helsinki and its later amendments.

Informed consent was obtained from the patient described in
this case report.

The authors state that they have no Conflict of Interest (COI).
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